Purpose Discontinuation of statin therapy represents a major challenge for effective cardiovascular disease prevention. It is unclear how often primary care physicians (PCPs) re-initiate statins and what barriers they encounter. We aimed to identify PCP perspectives on factors influencing statin re-initiation. Methods We conducted six nominal group discussions with 23 PCPs from the Deep South Continuing Medical Education network. PCPs answered questions about statin side effects, reasons their patients reported for discontinuing statins, how they respond when discontinuation is reported, and barriers they encounter in getting their patients to re-initiate statin therapy. Each group generated a list of responses in roundrobin fashion. Then, each PCP independently ranked their top three responses to each question. For each PCP, the most important reason was given a weight of 3 votes, and the second and third most important reasons were given weights of 2 and 1, respectively. We categorized the individual responses into themes and determined the relative importance of each theme using a Bpercent of available votes^metric. Results PCPs reported that side effects, especially muscle/ joint-related symptoms, were the most common reason patients reported for statin discontinuation (47% of available votes). PCPs reported statin re-challenge as their most common response when a patient discontinues statin use (31% of available votes). Patients' fear of side effects was ranked as the biggest challenge PCPs encounter in getting their patients to re-initiate statin therapy (70% of available votes). Conclusion PCPs face challenges getting their patients to reinitiate statins, particularly after a patient reports side effects.
Background
Statins are highly effective therapies for reducing low-density lipoprotein cholesterol (LDL-C) levels and the risk for cardiovascular disease (CVD) events [1, 2] . However, many people who initiate statins discontinue treatment due to side effects [3, 4] . Studies have demonstrated that many patients who discontinue treatment after experiencing symptoms such as muscle pain and weakness can be successfully re-challenged (i.e., re-started) on a statin and can continue therapy [4, 5] . There is some evidence that primary care physicians (PCPs) strongly endorse lipid Electronic supplementary material The online version of this article (doi:10.1007/s10557-017-6738-x) contains supplementary material, which is available to authorized users. management guidelines [6] , but less is known about what actions they take when patients discontinue statin therapy.
The overall aim of this qualitative study was to understand the PCP perspective on statin side effects and reasons for statin discontinuation reported by their patients. We also investigated what actions PCPs say they undertake when their patients discontinue statins and the barriers they encounter in getting these patients to re-initiate treatment. Understanding PCP attitudes toward statin discontinuation and re-challenge is an essential foundational step in the development of effective strategies to increase the appropriate use of this therapy. To accomplish these aims, we conducted structured group discussions with a sample of PCPs.
Methods
We enrolled 23 PCPs from the Deep South Continuing Medical Education (CME) network, which includes approximately 1280 providers from 33 states. PCPs were recruited via e-mail and fax to participate in a semi-quantitative structured group process using the Bnominal group technique^(NGT), for which they were offered a $200 honorarium. The NGT is a structured group discussion designed to elicit responses and prioritize them. This approach lends itself to research in problem identification, with advantages over other structured group process techniques such as focus groups. For example, the NGT prevents any one individual from monopolizing the discussion and allows for group cohesiveness, which is conducive to self-disclosure [7] [8] [9] . The NGT is particularly useful in identifying the dimensions of a healthcare issue [10] , uncovering perspectives on barriers to providing optimal care [9, 11] , and prioritizing root causes of a problem [12] . Furthermore, NGT sessions are easy to implement and produce easily interpretable results [7] [8] [9] . This study was approved by the Institutional Review Board at the University of Alabama at Birmingham, which waived the need for written informed consent. We conducted two NGT sessions, with each session lasting approximately 90 min and consisting of two questions. Session A (questions 1 and 2) addressed statin discontinuation, while Session B (questions 3 and 4) addressed statin side effects. The questions were developed through discussions among the investigators, including cardiologists, internists, and epidemiologists. PCPs were allowed to participate in one or both sessions. Each session was conducted three times, resulting in six discussion groups. The NGT sessions took place in a virtual meeting room, with PCPs calling in by phone while logged onto a website. All sessions were audiotaped.
After introductions, the facilitator stated the purpose of the study, and PCPs were presented with the first question and asked to silently generate a list of answers for 5 min. The group facilitator then solicited responses from each PCP in turn, generating a list visible to all participants via the website. Verbal exchange was limited to 1-2 sentences at a time, with the focus on understanding the meaning and logic of each item on the list. PCPs were encouraged to follow-up on others' responses as a means of generating additional ideas. This process continued until all responses were exhausted. The PCPs were then asked to vote for the three most important or three most common items on the list, as appropriate. For each PCP, the most important, and second and third most important reasons were given weights of 3, 2, and 1 votes, respectively. Thus, each PCP had 6 total votes to contribute per question. Votes were summed and posted on the website as a prioritized list reflecting the group's opinion about the most important responses to the question. These steps were repeated for each question. The first group to participate in Session B had some difficulty interpreting question 4, and therefore, the responses were not informative. We excluded this group of responses and worked with the NGT facilitator to develop a set of prompts to guide the subsequent groups. Following the NGT sessions, the participating PCPs were emailed a link to an online survey requesting their age, sex, race/ethnicity, medical specialty, any subspecialty training, and number of years in practice.
Data Analysis
We calculated means and ranges or counts and percentages for PCP demographic characteristics. For each question, we summed the individual weighted votes for each response and calculated a total score (e.g., if 4 PCPs ranked a response Bmost important^or Bmost common^, that response earned 12 votes). To make the data easier to interpret, we grouped the individual responses collected through the NGT sessions into themes, following the content analysis procedures outlined by A.D. van Breda in a manuscript on analyzing multiple-group NGT data [13] . Theme identification and categorization of the NGT responses was independently conducted by two researchers (RMT and PM), with any discrepancies resolved by a third researcher (RSR). We determined the relative importance of each theme across the three combined groups by summing the total votes for each response in the theme and dividing the sum by the number of available votes for the question. Data management and analysis were conducted using Microsoft Excel 2010.
Results

Demographics
Twenty of the 23 PCPs participating in the NGT sessions completed the demographic survey. The mean age was 50 years (range 29-74 years). Overall, 65% were men and 70% were white, 5% were African American, and 25% were Asian. PCPs reported being a general internist (55%) or family medicine physician (45%), with 20% reporting additional subspecialty training. On average, the PCPs had 16 years of experience in medical practice (range 1-47 years).
Session A (questions 1 and 2)
Session A consisted of 21 PCPs in three discussion groups-9 in group 1, 7 in group 2, and 5 in group 3-resulting in 126 total available votes for each question (Table 1) . PCPs provided 23 responses to the question BMany individuals who are prescribed statins discontinue their medication for a variety of reasons. What are some of the reasons your patients have offered for stopping their statin?^(Supplemental Table 1 , Panel A). Examples of responses included Bmuscle ache/ weakness as a side effect,^Bpatients don't understand how their disease affects them or the benefit of statins,^and Bpatients want to go off medicines and control cholesterol with diet.^We categorized the 23 responses into six themes: side effects, perception that statins are not important/not effective, fear of side effects, dislike of taking medication, medication adherence issues, and cost (Table 2 Table 1 , Panel B). Examples of responses included Bchange the statin,^Buse the atherosclerotic cardiovascular disease (ASCVD) risk calculator to show the patient their risk level,^and Bdiscuss the reasons for stopping with the patient.^The responses were categorized into seven themes: re-challenge with another statin or lower dose of the same statin, educate patient about risk/benefit, address cost/ adherence barriers, attempt to identify/reduce side effects, assess reasons for discontinuation, clarify misconceptions about side effects, and try lifestyle modification ( Table 2 , Panel B). Statin re-challenge was ranked as the most important PCP response when a patient reports a reason for statin discontinuation, followed by educating the patient about risk/benefit, and addressing cost/adherence barriers (31, 24, and 17% of available votes, respectively; Fig. 1 , top right panel).
Session B (questions 3 and 4)
Session B consisted of 14 PCPs in three discussion groups-5 in group 1, 5 in group 2, and 4 in group 3-resulting in a maximum of 84 total available votes (Table 1) . Votes from all PCPs were considered informative and included in the Table 2 , Panel B). Examples of responses included Bpatients are fearful of a recurrent issue with another statin or one that has demonstrated harm,^Bpatients express concern about experiencing muscle pain,^and Bpatients don't feel bad, so they don't understand why they need to take a statin.^The responses were categorized into five themes: fear of side effects, lack of knowledge of CVD risk/statin benefits, 
Discussion
This qualitative study identified PCP perspectives on statin side effects reported by their patients, reasons their patients report for discontinuing their statin, typical PCP responses when a patient reports discontinuing their statin, and the barriers PCPs encounter in getting their patients to re-initiate treatment following discontinuation. Side effects, most often muscle/ joint-related symptoms, were the most common reason PCPs reported their patients stopped taking their statin. PCPs identified statin re-challenge as their most common response when a patient discontinued their statin. Patients' fear of side effects was ranked as the biggest challenge PCPs face getting patients to re-initiate statin therapy after discontinuation. Despite the benefits of statin therapy for primary and secondary prevention [1, 2, [14] [15] [16] , many patients who initiate statins discontinue therapy. In the USAGE study, a selfadministered internet-based survey of 10,183 adults with hypercholesterolemia, 12% of participants reported having discontinued statin therapy [17] . Former statin users cited muscle pain as the primary reason for discontinuation (60%), followed by cost (16%), and perceived lack of efficacy (13%) [17] . Participants <55 years of age and those without health insurance, who underwent annual cholesterol monitoring, and used the internet to learn about statin treatment were more likely to discontinue statin therapy, while participants with a higher annual household income and those who were satisfied with their statin medication and were taking a concomitant medication for diabetes, hypertension, or a psychiatric condition were less likely to discontinue their statin [17] . There was an increased risk of statin discontinuation associated with experiencing side effects, especially among those who reported experiencing muscle-related side effects while taking a statin [17] .
Statin therapy has been associated with multiple side effects. According to a recent meta-analysis, statin-associated muscle symptoms are the most common side effect, affecting 10-25% of patients receiving therapy [18] . Statin-associated muscle symptoms range from myalgia to clinical rhabdomyolysis in Fig. 1 Percent of available votes for each theme identified in the nominal group discussions. Results in the figure include all sessions pooled together rare cases [19] . In a systematic review of 26 clinical trials, 12.7% of participants on statin therapy developed myalgia [20] . In GAUSS-3, a randomized controlled trial of adults with a history of statin intolerance, 42.6% of participants reported intolerable muscle-related symptoms while taking atorvastatin, while 26.5% reported these symptoms while taking placebo [21] . These data suggest that not all muscle-related symptoms that are reported by people taking statins may be attributable to this therapy [20] . In a web-based survey, 59% of 722 participants with statin-associated side effects self-reported cognitive problems [18, 22] . However, larger cross-sectional studies have failed to find an association between statin use and cognitive function, suggesting that if these symptoms are true side effects, they may be rare [18] . Results of prospective studies and randomized controlled trials show conflicting evidence of an effect of statins on cognition, and a recent review of the literature concluded that there was a moderate level of evidence of neither harm nor benefit of statins on memory [23, 24] . Statins are frequently associated with increases in liver function tests, especially in the first 12 weeks of treatment, but liver disease attributable to statins is rare [25, 26] .
PCPs participating in the current study reported side effects as a frequent reason patients discontinued statin use, and the most commonly reported side effects were muscle/joint-related. Consistent with the patient-centered findings of the USAGE study [17] , in the current study PCPs reported that perceived lack of statin efficacy was one of the most frequent reasons that patients discontinued statin therapy. Although the USAGE study reported cost as a common reason patients discontinue statin therapy [17] , PCPs identified cost as a less important reason for statin discontinuation in the current study. The current study extends prior research by providing a PCP perspective on commonly reported statin side effects, reasons patients report for discontinuation of statin therapy, and the barriers PCPs encounter in getting their patients to re-initiate treatment following discontinuation.
Studies have demonstrated that many people who discontinue statin therapy due to side effects can be successfully rechallenged and continue therapy [4, 5] . For example, in a study by Zhang et al., of over 100,000 patients taking a statin and receiving routine outpatient care, 10% discontinued therapy due to a Bstatin-related event^(most commonly myalgia/myopathy). Most patients who discontinued therapy were re-challenged, and among those re-challenged, more than one-third were taking the same statin at the same or a higher dose at 12 months after the statin-related event [4] . These data suggest that many patients who are re-challenged can tolerate longterm statin use despite the presence of initial symptoms [4] .
In the current study, PCPs reported statin re-challenge as their most common approach when a patient reports discontinuing their statin. Individual re-challenge strategies reported by PCPs included treating the patient with a different statin type and reducing the statin dose. In a 2013 clinic-based study, Mampuya et al. compared treatment strategies for patients referred for statin intolerance with a focus on intermittent statin dosing, defined as a statin prescription that is not taken on a daily basis [5] . Over 70% of patients with prior statin intolerance were able to tolerate a statin over a median follow-up of 31 months [5] . Most (63%) of these patients were on a daily statin regimen, and 9% were on an intermittent dosing regimen [5] . Patients on intermittent statin dosing had a smaller LDL-C reduction compared to the daily dosing group, but a larger LDL-C reduction compared to those who discontinued statin therapy [5] . Also, compared to those who discontinued statin therapy, a higher proportion of intermittent statin users achieved their LDL-C goal [5] . These findings suggest that intermittent statin dosing can be an effective therapeutic option among patients with prior statin intolerance who cannot tolerate re-challenge with daily statin dosing.
The current study has several strengths, including a diverse sample of physicians and the assessment of four domains related to statin side effects and treatment discontinuation. Despite these strengths, the findings of the current study should be considered in the context of known and potential limitations. We enrolled a convenience sample of 23 PCPs, and the generalizability of this sample is unclear. Although our sample size is small, it is consistent with other qualitative studies. For example, a recent qualitative study of factors impacting HIV care adherence identified barriers and facilitators to clinic visit and medication adherence among 18 HIVinfected women [27] . A separate study of barriers and facilitators to use of non-pharmacological treatments in chronic pain recruited 26 patients, 14 nurses, and 12 PCPs for participation in nominal groups [28] . Also, the consistency of responses between the NGT groups suggests that their opinions may reflect those of similar PCPs. We restricted study participation to PCPs, and it is possible that other healthcare providers (e.g., cardiologists) would generate different responses if asked the same questions. While other perspectives are important, hypercholesterolemia management is performed mostly by PCPs in the USA [7] .
In conclusion, this study identified PCP perspectives on reasons for statin discontinuation, their responses when patients discontinue statin therapy, commonly reported side effects, and perceived challenges to statin re-initiation. Statin side effects constituted an important contributor to statin discontinuation and barrier to re-initiation. Results from the current study may be used to inform the development of an intervention to enhance the optimal use of statin therapy in primary care. Strategies are needed to minimize statin discontinuation and to enhance statin re-initiation when discontinuation occurs in an effort to reduce the risk of CVD events.
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